Lymphocyte-mediated macrophage apoptosis during IL-12 stimulation.
In contrast to the well known immunostimulatory roles of IL-12, little has been known about its immunosuppressive roles. In the present study, IL-12-activated lymphocyte-mediated macrophage apoptosis was investigated by employing murine lymphocyte/macrophage cocultures. IL-12-activated lymphocytes and their culture supernatants induced an inducible nitric oxide synthase (iNOS)-mediated nitric oxide (NO) synthesis in macrophages. The NO synthesis was markedly inhibited by blocking antibodies to IFN-γ and TNF-α, suggesting the key role of these lymphocyte cytokines in mediating the NO synthesis. The endogenously produced NO inhibited macrophage proliferation, and induced apoptosis in concordance with the accumulation of p53, phosphatase and tensin homologue deleted on chromosome 10 (PTEN) and DR5, and the activation of caspase-3, processes that were inhibited by N(G)-monomethyl-l-arginine, aminoguanidine (NO synthase inhibitors) and 2-(4-carboxyphenyl)-4,4,5,5-tetramethylimidazoline-1-oxyl 3-oxide (an NO scavenger). These results were further supported by the findings obtained from the experiments employing IFN-γ-knockout and iNOS-knockout mice. Our study demonstrated a novel, non-contact-dependent mechanism of macrophage suppression by IL-12-activated lymphocytes: induction of growth inhibition and apoptosis of macrophages due to endogenous NO synthesis induced by cytokines secreted from IL-12-activated lymphocytes.